by 1 2 3

1

2 3

Abstract

M_t

increases less s

S G(t) ≡ P(S ≤ t), t ≥ S α

B(s,α ) = (α^s /

k=0Σ^{s (α k}

t nonhomogeneous (t t t

E_2 H_2 ).

t

difficult. t t/G/∞

does M_t

This

modified-offered-load approximation stationary-peakedness approximation

(1993a).

t A(t π(t) ≡ (π_j (t ≡

iΣ^{P(Q}s^{(t) = j}^Qs^{= i)π} i

π′(t) (t)A(t

π(t) + ∫_0^t π(s)A(s)ds , t ≥

A(t

K =_{0 ≤ s ≤ t} _imax A_{ii} (s)

t h > P ≡ {P(k k ≥

P (k) = 1 − m≠i mΣ^P im^{(k} (kh i = i ≠ j (5)

P(k k h in for K h

π(kh π̃(kh π̃( ) ~( j − h)P( j − j ≥ where π̃ P( j P( j − t h

t h π A π =_iΣ π i and A =_{i j}Σ A

πA ≤ π . A and A1 A2 ≤ A1 . A2 λ ′(t λ (t

Theorem._t μ(t) = t = nh,

π(t) ~(t) ≤_{k=1}Σ n h^2 (λ (kh) + s)^2 + 2h_{0 ≤ u < h} λ (kh) (kh + u) 2h^2

k=1Σ^{n λ (kh) + s)2 +}_{0 ≤ u < h} ^{λ ′(kh + u)}

with η ∼ η̃ ≡ 2h∫_0^t λ (u) + s)^2 + λ ′(u)]

t

section.

α (t) γt t ≥ α, β/α and γ and frequency, Let α = 10, 1.

E_2 M H_2

c_s^2 = E_2, c_s^2 = M and c_s^2 = H_2 E_2 and M H_2 f(t) = pλ_1 e^{1 t} + − p)λ_2 e^{2 t} , t ≥ c_s^2 = r = pλ_1^{− 1} /(pλ_1^{− 1} + − p)λ_2^{− 1} where λ_{1 2} λ_i p,λ_1 and λ_2 c_s^2 and r r − r r

E_2 and M H_2

B = H_2 E_2 B =

blocking.

H_2 the H_2 r r

H_2 H_2 deterministic s n + jε ≤ j ≤ 2s integers n ε s s n n + n s s n n + s

frequency γ H_2

c_s^2 = H_2 the E_2 and M B = α = 15,

s s s k k+ k

s k+ k+ s P(S = = 1− P(S = = 1/

/ s k k+ s . t as s s

s s = s

α (s) = s + s +o( s ), β(s) = b s +o s and γ(s) = s . α = 90, 1.

α = s − s and s.)

H_2

α (t) t ≥

s

s = (t) = 15, t ≥ B = pointwise-stationary approximation time t_t α (t ES = t is B(s,α (t

modified-offered-load (MOL) approximation;

B(s,m(t B(s,α (t m(t t/G/∞ t_t/G/∞ mean m(t) = E[∫_{t − S}^t λ (u)du] = E[λ (t − S_e E[S

where S_e

P(S_e ≤ t) = E[S]

1 ∫_0^tP(S > u)du , t ≥

does m(t

m(t

m(t

m(t) γt)E γS_e − γt)E γS_e . (13) S is exponential,

m(t) _ + 1^2 β γt cosγt

t/PH/∞ k k

k s s k phases.

m(t) P(S_e ≤ t for S_e ES_e = (c_s^2 + / m(t

stationary non-Poisson

peakedness. ∞ model;

z = 1 + (c_A^2 − ∫_0^∞ P(S >u)^2 du (16)

and c_A^2 α < s

z less c_A^2 > c_A^2 >

P_k and Q_k

k=1 Π^n P_k −_{k=1}Π^n Q_k =

k=1Σ^n_{i =1}^{Πk− 1 P} i^{(P} k^{− Q}k^)_{j=k+1}^{Πn Q}k

k_{=1}Π n P_k −_{k=1}Π^n Q_k ≤

k=1Σ^n ^P k^{− Q}k^.

E_A(t E_B(t A(t B(t); E_A(t) = e^{At} when A(t) = A E_A(t) − E_B(t) = ∫_0^tP_A(t A(s) − B(s E_B(t) ds

and

EA(t) − EB(t) ≤ ∫_0^tA(s) − B(s) A A) − I − A = ∫_0^1 − s)A^2 sA)ds (18) sA sA) = tA) − I − tA ≤ 2 t^2A^2 . (19)

If Aand Ã λ and λ~

A ≤ s and A − Ã ≤ 2 ~ .

hA) − I − hA ≤ s)h]^2 . P_k = P(kh Q_k = hA(kh B(t B(s) = A(kh kh ≤ s < (k + h E_B(nh) =_{k=1}Π^n Q_k . (21) t = nh π(t) ~(t) ≤ EA(t) −_{k=1}Π n P_k ≤ E_A(t) − E_B(t) + E_B(t) −_{k=1}Π^n P_k

≤ ∫_0^tA(s) − B(s)ds +_{k=1}Σ^n P k − Qk ≤ k=1Σ^{n 2h}_{0 ≤ u ≤ h} ^{λ (kh) (kh + u)}^{} +}_{k=1}Σ^{n 2h2 (λ (kh) + s)2 .}

Acknowledgment.

References

Equations,

Congress, t/G/∞ Queue,’’ 41

t/G/∞

10 Elektroteknikeren .. Akademie-Verlag,

Rates,’’ 53

54

20

Input,’’

The

Res. k

AT&T

t t

Computer Performance,

t with s = α (t) = 10 + 5 SIN(t

t with s = α (t) = t ≥

t s = α (t) = 10 + 5 SIN(t

Time =10^{− 5} h =10^{− 4} h =10^{− 3}

t s = λ (t) = 100 + t

Time =10^{− 5} h =10^{− 4} h =10^{− 3}

M_t s = λ (t) = 40t − 4t^2

Time =10^{− 5} h =10^{− 4} h =10^{− 3}

M_t s = λ (t) = 10 + t